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Outbreaks of Hepatitis B Virus Infection 
Among Hemodialysis Patients — California, Nebraska, and Texas, 1994 


From April through August 1994, outbreaks of hepatitis B virus (HBV) infection oc- 
curred in five chronic hemodialysis centers in California, Nebraska, and Texas. This 
report summarizes investigations by state and local public health officials and CDC, 
which suggest that transmission of HBV from hemodialysis patients with chronic HBV 
infection to susceptible patients resulted from failure to identify and isolate HBV- 
infected patients during hemodialysis; sharing of staff, equipment, and supplies 
among patients; and failure to vaccinate susceptible patients against hepatitis B. 

In these investigations, a case of acute HBV infection was defined as seroconver- 
sion from hepatitis B surface antigen (HBsAg)-negative to HBsAg-positive in a 
hemodialysis patient during the exposure period defined in each investigation. A sus- 
ceptible patient was defined as a hemodialysis patient who was negative for HBsAg, 
antibody to HBsAg (anti-HBs), and antibody to hepatitis B core antigen (anti-HBc). An 
immune patient was defined as a patient who was positive for anti-HBs as a result of 
vaccination or positive for anti-HBc and/or anti-HBs as a result of natural infection. A 
patient with chronic HBV infection was defined as any patient who was positive for 
HBsAg for >6 months or was positive for both HBsAg and anti-HBc (immunoglobulin 
M negative). 


Hemodialysis Center A, Texas 

From April 1 through May 18, 1994, cases of acute HBV infection were identified 
through routine seroscreening in 14 (70%) of 20 patients at center A, which opened in 
January 1994. In addition, a case of previously unrecognized chronic HBV infection 
was identified in a patient who had received hemodialysis nine times at center A from 
January 26 through February 9, but had not been isolated from other patients during 
these treatments. All case-patients had shared at least one shift with the patient with 
chronic infection; however, no single event, day, or shift was associated with transmis- 
sion to all cases. The source-patient had been transferred from another center where 
he was known to have chronic infection, but his serologic status had not been re- 
viewed on admission to center A. In addition, although all patients at center A were 
screened monthly for HBsAg, results were not reviewed routinely. The investigation 
also indicated that staff frequently handled blood-contaminated items without chang- 
ing gioves or washing hands and that clean and contaminated supply areas were ad- 
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jacent to each other. Less than 20% of the patients at center A had been vaccinated 
against hepatitis B; no cases were detected among those who had been vaccinated. 


Hemodialysis Center B, California 

From April 1 through June 1, 1994, cases of acute HBV infection were identified in 
seven (5.3%) of 131 susceptible patients in center B. Of the two patients with chronic 
infections, one was identified as the source of the transmission through genetic se- 
quencing of virus isolates from all infected patients. 

Staff frequently were assigned to provide simultaneous care for the source-patient 
with chronic infection and for susceptible patients. Common medication/supply carts 
were moved between stations, and medications and supplies were shared among in- 
fected and susceptible patients. Staff had been shared among the implicated source- 
patient, who received heparin, and two susceptible patients, of whom one received 
heparin and became infected; the other susceptible patient did not receive heparin 
and was uninfected. Partially used heparin vials routinely were returned to a common 
medication cart. A cohort study indicated that HBV infection was associated with a 
single shift (relative risk [RR]=7.0; 95% confidence interval [Cl]=1.5-42.8)—the shift fol- 
lowing that during which staff had been shared among susceptible patients and the 
source-patient. In addition, all of the infected patients on that shift had been at stations 
clustered in one area of the unit. Because one heparin vial probably had been shared 
among these patients, contamination of a shared multiple-dose vial was considered 
the most likely route of HBV transmission among patients in this outbreak. Of all pa- 
tients in center B, none had been vaccinated against hepatitis B. 


Hemodialysis Center C, California 

Center C opened on April 6, 1994. Based on routine serologic screening during 
June 13-August 15, seroconversion to HBsAg positivity occurred in four (9.5%) of 
42 susceptible patients, including two in June, one in July, and one in August. One 
patient known to have chronic infection had been dialyzed in an isolated area since the 
center opened. Although this patient had the same HBsAg subtype as the cases, he 
was hepatitis B e antigen (HBeAg)-negative, suggesting he had not been the source. 
Two patients with chronic infection had been admitted to center C on June 20 and 27 
(following seroconversion in the first two cases). Risk for infection was not associated 
with a single event, day, shift, or geographic clustering, and infection-control practices 
were considered appropriate. All staff were negative for HBsAg, and no patients had 
been vaccinated against hepatitis B. Based on a cohort study, risk for acute infection 
was associated only with receipt of hemodialysis as a patient at a community hospital 
any time during April 1-21 (RR=9.0; 95% Ci=1.1-76.0). Limited results of HBV testing of 
all patients receiving hemodialysis at that hospital precluded determining a source of 
infection in the hospital hemodialysis setting. 


Hemodialysis Center D, California 

From June through August 1994, cases of acute HBV infection were identified in 
11 (14%) of 77 susceptible patients at center D. Monoclonal antibody subtyping of 
HBV isolates from two of three patients with chronic infections and seven of the 
11 cases identified two distinct antigen subtypes (adw2 and adw4). Isolates from four 
cases were subtype adw2; stations at which these patients were treated were clus- 
tered geographically, and equipment, supplies, and hemodialysis staff had been 
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shared among these patients and the two patients with chronic infections who also 
had subtype adw2 infections. The three other cases were infected with subtype adw4; 
although these patients were not treated at clustered stations, their care entailed 
shared equipment, supplies, and staff. One of these patients seroconverted 1- 
2 months before the others; however, the source of this patient's infection was un- 
known. No patients had been vaccinated against hepatitis B. 


Hemodialysis Center E, Nebraska 

From March through June 1994, cases of acute HBV infection were identified in two 
(0.7%) of 303 patients at center E. A patient known to have a chronic HBV infection had 
been admitted to center E in December 1993. The first case became HBsAg-positive in 
March 1994; this patient had been hemodialyzed on the same shift and shared staff 
with the patient with chronic infection on two occasions before seroconversion. The 
second case became HBsAg-positive in June 1994; this patient had been hemodia- 
lyzed on the same shift and had shared staff with the first case-patient on two occa- 
sions before seroconversion. The same HBsAg subtype (adw2) was present in the 
patient with chronic infection and two cases. None of the patients had been vacci- 
nated against hepatitis B. 

Reported by: K Hendricks, MD, L Sehulster, PhD, Infectious Disease Epidemiology and Surveil- 
lance Div; RL Bell, PhD, J Cousins, W MacNeeley, A Payne, M des Vignes Kendrick, MD, City 
of Houston Dept of Health and Human Svcs; D Simpson, MD, State Epidemiologist, Texas Dept 
of Health. M Tormey, MPH, A Itano, MSPH, L Mascola, MD, Los Angeles County Health Dept, 
Los Angeles; D Vugia, MD, J Rosenberg, MD, Div of Communicable Disease Control, S Water- 
man, MD, State Epidemiologist, California Dept of Health Svcs. TJ Safranek, MD, State 
Epidemiologist, Nebraska Dept of Health. Hospital Infections Program and Hepatitis Br, Div of 
Viral and Rickettsial Diseases, National Center for Infectious Diseases , CDC. 

Editorial Note: HBV is present in extraordinarily high titers in blood and other body 
fluids of infected patients (210° virus particles per milliliter). Because the virus sur- 
vives well in the environment, blood-contaminated surfaces that are not routinely 
cleaned and disinfected represent a reservoir for transmission of HBV (7). Dialysis 
staff can transfer virus to patients from contaminated surfaces by their hands or 
through use of contaminated equipment and supplies. 

All five outbreaks of HBV infection in chronic hemodialysis centers described in this 
report were associated with failure of the facilities to adhere to one or more of the 
recommended infection-control practices for preventing the transmission of HBV and 
other bloodborne pathogens in such settings. Previous reports consistently have indi- 
cated that risk factors associated with HBV transmission among patients in hemodia- 
lysis centers include the presence of a patient with chronic HBV infection and failure 
to isolate such patients by room, machine, and staff (2-4). These reports also have 
documented that physical separation of HBV-infected patients from susceptible pa- 
tients substantially reduces the risk for HBV transmission. 

Recommendations for infection-control practices were published and dissemi- 
nated initially in 1977 (5); hepatitis B vaccination has been recommended for suscep- 
tible patients since 1982. In 1977, the national incidence of HBV infection among 
hemodialysis patients was 3.0%; by 1980, the national incidence had declined to 1.0%, 
and by 1989, to 0.1% (2). 

To prevent transmission of bloodborne pathogens in general heaith-care settings, 
universal precautions were initially recommended in 1985 and updated in 1988 (6); 
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the recommendations emphasized the use of barriers (e.g., gowns, gloves, and 
eyewear) and adherence to routine hand washing, appropriate disposal of needles 
and other sharp instruments, and disinfection and sterilization procedures. To prevent 
transmission of bloodborne pathogens in hemodialysis settings, both universal pre- 
cautions and the following hemodialysis-specific infection-control practices recom- 
mended in 1977 should be used: 1) Serum specimens from all susceptible patients 
should be tested monthly for HBsAg, and these results should be reviewed promptly. 
2) HBsAg-positive patients should be isolated by room, machine, instruments, medi- 
cations, supplies, and staff. 3) Instruments, medications, and supplies should not be 
shared between any patients. When sharing of multidose medication vials is neces- 
sary, medications must be prepared in a clean centralized area separate from areas 
used for patient care, laboratory work, or refuse disposal. 4) Routine cleaning and 
disinfection procedures should be followed, including clear separation of areas estab- 
lished to handle clean and contaminated items. Blood specimens should be handled 
with gloved hands and stored in designated areas away from medication preparation 
or central supply areas. 

Hepatitis B vaccine has been recommended for all susceptible hemodialysis pa- 
tients since it became available in 1982 (7). However, by 1993 only 29% of hemodia- 
lysis patients in the United States had been vaccinated (2). In 1993, vaccination 
coverage among patients in the southern California region was 13%, lower than in 
northern California or any other state in the United States (2 ). Among immunocompe- 
tent persons, a protective antibody response develops in 90%-95% of vaccine recipi- 
ents, protection against HBV infection persists even when antibody titers sub- 
sequently decline, and booster doses are unnecessary (7 ). In contrast, the proportion 
of vaccinated hemodialysis patients who develop a protective antibody response is 
iower (50%-60%), and booster doses are necessary to maintain protection against 
hepatitis B when antibody titers decline below protective levels (7,8). However, 
250% of hemodialysis patients can be protected from hepatitis B by vaccination, and 
maintaining immunity among these patients will reduce the frequency and costs of 
serologic screening (9,10). 
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Assessment of Testing for and Completeness of Reporting 
of Vancomycin-Resistant Enterococci — 
Connecticut, 1994 


From 1989 through 1993, the proportion of enterococcal isolates resistant to van- 
comycin (VRE) reported to CDC’s National Nosocomial Infections Surveillance (NNIS) 
system increased from 0.3% to 7.9% (1). Since January 1994, clinical laboratories in 
Connecticut have been required to report all sterile-site VRE isolates to the Connecti- 
cut Department of Public Health (CDPH) to determine the epidemiology of VRE infec- 
tion in the state. In 1995, CDPH surveyed all clinical laboratories in the state to identify 
microbiologic methods used to determine antimicrobial susceptibility of enterococcal 
isolates and to assess the completeness of reporting in 1994. This report summarizes 
the survey findings and the assessment of reporting for VRE, which confirmed for the 
first time that VRE infections were occurring statewide in Connecticut. 

During April 1995, CDPH mailed questionnaires to the laboratory directors at the 
125 clinical laboratories in Connecticut and received completed questionnaires from 
the 46 (37%) laboratories with the capacity to identify enterococcal isolates and per- 
form vancomycin-susceptibility testing of enterococci. A total of 37 laboratories were 
hospital-affiliated; nine were commercial. Of the 46 laboratories, 33 (72%) tested all 
enterococcal isolates for vancomycin resistance, and 13 (28%) tested isolates from 
sterile sites only. 

In 1994, these 46 laboratories processed 11,290 enterococcal isolates from both 
sterile (e.g., blood) and nonsterile (e.g., stool) sites (median: 286 isolates, range: two- 
1109 isolates per laboratory); of these, 517 (5%) were reported to be vancomycin resis- 
tant. A total of 24 (52%) laboratories also performed speciation of enterococci. Of the 
3202 isolates identified to species, 2556 (80%) were Enterococcus faecalis, and 
646 (20%) were E. faecium; of these, 12 (<0.1%) and 120 (19%), respectively, were re- 
ported to be vancomycin resistant. 

Methods of vancomycin-susceptibility testing varied among laboratories: 25 (54%) 
used the Kirby-Bauer method; 15 (33%), the automated Microscan (Dade International, 
West Sacramento, California)* system; nine (20%), the automated Vitek (bioMerieux, 
Hazlewood, Missouri) system; six (13%), vancomycin screen agar; four (9%), mini- 
mum inhibitory concentration panels; two (4%), the automated Sensititre (Accumed 
International, West Lake, Ohio) system; and two (4%), the automated Uniscept 
(bioMerieux, Hazlewood, Missouri) system. Nineteen (41%) laboratories used at least 
one duplicate test. Six laboratories using the Microscan and seven using the Vitek 
used a second method because of reports of failure to accurately detect antimicrobial 
resistance in enterococci with these systems (2,3). 


*Use of trade names and commercial sources is for identification only and does not imply 
endorsement by the Public Health Service or the U.S. Department of Health and Human 
Services. 
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To assess completeness of VRE reporting to the state health department, during 
May-July 1995, CDPH contacted laboratory and infection-control personnel from the 
37 hospital-affiliated laboratories to identify sterile-site VRE isolates not previously 
reported in 1994. Passive reporting identified 34 sterile-site VRE isolates in 1994; the 
CDPH survey identified an additional 27 isolates, indicating that passive laboratory 
reporting identified 34 (56%) of 61 sterile-site VRE isolates. Of the 61 sterile-site VRE 
isolates identified through passive surveillance and the CDPH survey, 47 (77%) were 
from blood, representing 0.02% of the 238,937 bloodstream pathogens isolated by 
these laboratories ir; 1994. 


Reported by: ZF Dembek, PhD, ML Cartter, MD, JL Hadler, MD, State Epidemiologist, Connecti- 
cut Dept of Piiblic Health. Hospital Infections Program, National Center for Infectious Diseases, 


CDC. 

Editorial Note: Because enterococci commonly are resistant to vancomycin and other 
widely used antimicrobials, infections with these organisms are virtually untreatable 
(4). Laboratory-based surveillance is critical in programs to detect, control, and pre- 
vent antimicrobial resistance in enterococci and other organisms (5). Connecticut is 
the first state to require statewide laboratory-based reporting of VRE isolates obtained 
from sterile sites. 

During 1994, only 56% of all sterile-site VRE isolates initially were reported to 
CDPH. Efforts to increase laboratory reporting in Connecticut have included dissemi- 
nation to all laboratory directors of CDPH publications that emphasize the importance 
of reporting and regular communication between CDPH and laboratory directors. 
These findings also underscore the importance of periodic validation of completeness 
of reporting of laboratory-based surveillance. 

Since the first isolation of VRE in 1988, prevalence of infection has increased in 
both hospitalized patients and residents of long-term-care facilities (LTCFs), resulting 
in management and treatment problems (6). Although nosocomial transmission of 
VRE has been well documented, it is unclear whether the increase in the number of 
VRE isolates from patients of LTCFs (7) reflects changes in the epidemiology of VRE 
or increases in admission to LTCFs of patients who have been hospitalized in acute- 
care hospitals in which VRE is endemic. In response to concerns about admission of 
VRE-positive patients to LTCFs, CDPH has collaborated with infection-control person- 
nel to develop guidelines for prevention of VRE infection and management of persons 
who are infected or colonized with VRE. 

This report also highlights two issues for laboratories. First, because methods used 
to test vancomycin susceptibility in enterococci vary widely, as in Connecticut, and 
some methods fail to detect antimicrobial resistance (2,3), proficiency testing and 
standardization of acceptable methods may be appropriate for laboratories perform- 
ing vancomycin-susceptibility testing of enterococci. Second, laboratories that test for 
vancomycin susceptibility should consider testing isolates to the species level. In Con- 
necticut, only 52% of the laboratories surveyed performed species identification. Spe- 
cies identification is important in assessing the accuracy of susceptibility 
determinations, understanding the epidemiology of different enterococci strains, and 
measuring the prevalence of previously unknown clinical pathogens (e.g., E. galin- 
erum, which is known to intrinsically have at least intermediate resistance to van- 
comycin [2 }). 
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Hantavirus Pulmonary Syndrome — United States, 1995 and 1996 


Sporadic cases of hantavirus pulmonary syndrome (HPS), a severe cardiopulmon- 
ary illness first identified in 1993, continue to be recognized in the United States (1,2). 
This report describes the investigation of two cases of Sin Nombre virus (SNV)- 
associated HPS involving feedlot workers in a single household during May-June 
1995, and summarizes national reporting for HPS through March 21, 1996. The find- 


ings of this investigation and of other investigations suggest that, although domestic 
and occupational exposures to rodents have rarely resulted in infection, sporadic clus- 


ters of HPS probably will continue to occur even though individual cases will predomi- 
nate. 


Patient 1 


On May 29, a 27-year-old South Dakota resident sought care at an emergency de- 
partment because of a 2-day history of fever, chills, headache, mya!gia, nausea, vom- 
iting, and nonproductive cough. His temperature was 103 F (39 C) and pulse rate, 
118/min. A complete blood count (CBC) included decreased platelets (117,000/mm? 
[normal: 130,000-400,000/mm?]) and a white blood cell count (WBC) of 6560/mm? 
(normal: 4500—11,000/mm?); chest radiographs were normal. An acute febrile illness 
was diagnosed, and he was discharged to outpatient follow-up. On June 1, he was 
admitted to the hospital because of persistent fever (101 F—-104 F [38 C-40 C]), tachy- 
cardia (pulse rate 140/min), and hypotension (blood pressure 70/50 mm Hg). In addi- 
tion to thrombocytopenia (platelet count 35,000/mm3) and a mildly elevated WBC 
(11,470/mm? [18% segmented neutrophils, 54% banded neutrophils, 19% lympho- 
cytes, 2% immature granulocytes]), other abnormal laboratory findings included mild 
azotemia (blood urea nitrogen 38 mg/dL [normal: 9-21 mg/dL] and creatinine 
2.0 mg/dL [normal: 0.8-1.5 mg/dL]), hypoalbuminemia (3.3 g/dL [normal: 3.5- 
5.0 g/dL]), and elevated serum enzyme levels (lactic dehydrogenase [LDH] 2473 U/L 
[normal: 297-628 U/L]; aspartate aminotransferase [AST] 226 U/L [normal: 14-50 U/L]; 
and alanine aminotransferase [ALT] 138 U/L [normal: 7-56 U/L]). Although he reported 
no abdominal pain and the abdominal examination on admission was normal, serum 
amylase and lipase levels were elevated (amylase 226 U/L [normal: 30-110 U/L] and 
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lipase 771 U/L [normal: 23-300 U/L]). Chest radiographs at the time of admission dem- 
onstrated perihilar interstitial infiltrates. During June 1-4, he became progressively 
hypoxemic and developed pulmonary alveolar edema and oliguria. His status im- 
proved with supportive therapy, and he was discharged June 6 with a diagnosis of 
possible pancreatitis and/or hepatitis. 


Patient 2 


On June 27, the 24-year-old coworker and roommate of patient 1 sought care at an 
emergency clinic because of a 1-day history of fever, chills, headache, myalgia, sweat- 
ing, and nonproductive cough. Physical examination, chest radiographs, serum chem- 
istries, and CBC were normal. On June 28, because of worsening symptoms, he was 
admitted to a local hospital for observation and symptom-based therapy. On June 30, 
he was transferred to a regional hospital because of tachypnea (respiration rate 
34-38/min), progressive thrombocytopenia (platelet count from 142,000/mm? to 
24,000/mm?), and a left shift in WBC (from 6% to 24% banded forms). He also had 
developed transient oliguria (no azotemia) during treatment with supplemental fluid 
therapy. Other laboratory abnormalities included hypoalbuminemia (2.0 g/dL), ele- 
vated serum enzymes (LDH 1541 U/L; AST 79 U/L; and creatine phosphokinase 719 U/L 
[normal: 55-170 U/L]), and hypoxia (80% O2 saturation with no supplemental O2). In- 
itial chest radiographs demonstrated segmental alveolar consolidation; subsequent 
radiographs indicated generalized pulmonary edema. During July 1-4, he responded 


to continued supportive care and was discharged on July 5 with a diagnosis of sus- 
pected HPS. 


Follow-Up investigation 

Acute- and convalescent-phase serum specimens from patient 2 were submitted to 
the South Dakota Public Health Laboratory and CDC for hantavirus diagnostic testing. 
Analysis using an enzyme-linked immunoglobulin capture immunosorbent assay de- 
tected immunoglobulin M (IgM) and immunoglobulin G (IgG) antibodies to SNV that 
indicated acute infection. After the diagnosis of SNV was confirmed in patient 2, se- 
rum specimens were obtained from patient 1 for testing and were positive for SNV 
IgM and IgG antibodies. Both ill persons resided in the same house, which was on the 
premises of a small cattle feediot at which they were employed. There were no other 
members of the household, and the only other person who worked at the feedlot had 
no history of past or recent illness. 

Investigation at the feedlot identified multiple potential exposures to rodents or 
rodent-infested environments (typical in such settings), including straw and hay piles 
stored in fields, abandoned farm buildings, open-access feed storage sites, and build- 
ings with excess accumulations of dirt, debris, and spilled feed. The feedlot did not 
maintain a coordinated rodent-contro! program. In addition, the investigation identi- 
fied opportunities for contact with potentially infected rodents or their excreta, includ- 
ing handling of dead rodents; feeding of the rodent carcasses to cats and dogs; and 
cleaning of food storage areas, animal-handling facilities, outbuildings, and living 
quarters in which evidence of rodent harborage was present. To characterize the local 
reservoir for SNV, rodent trapping surveys are planned for spring 1996. 

Reported by: WW Hoffman, MD, RG Henrickson, MD, WJ Wengs, MD, JW Crump, MD, M Kep- 


pen, MD, Central Plains Clinic, PL Carpenter, MD, North Central Heart, Sioux Falis; D Webb, 
Deuel County Memorial Hospital, Clear Lake; S Reiffenberger, MD, Brown Clinic, Watertown; B 
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Bleeker, JR Ostby, MD, CA Roseth, MD, Bartron Clinic, Watertown; EG Nelson, MD, M Vossler, 
MD, Prairie Lakes Hospital, Watertown; S Lance, DVM, State Epidemiologist; L Voimer, L Schae- 
fer, South Dakota Dept of Health; R Steece, PhD, South Dakota Public Health Laboratory. Special 
Pathogens Br, Div of Viral and Rickettsial Diseases, National Center for Infectious Diseases, CDC. 
Editorial Note: HPS was first recognized in 1993 following the investigation of an out- 
break of fatal acute respiratory illness in the southwestern United States (3 ). Since its 
initial identification, 131 cases have been confirmed in the United States through 
March 21, 1996. HPS cases have been recognized in 24 states; the largest numbers 
have occurred in New Mexico (28 cases), Arizona (21 cases), and California (13 cases) 
(Figure 1). Cases of HPS also have been confirmed in Argentina, Brazil, and Canada. 
The mean age of the 131 U.S. patients with HPS was 35 years (range: 11-69 years), 
and the overall case-fatality rate was 49.6%. 

Most HPS cases in the United States are caused by SNV infection. The principal 
host for SNV is the deer mouse (Peromyscus maniculatus), which is widely distributed 
in North America (4). Other cases of HPS outside the ecologic range of P maniculatus 
have been described and associated with other rodent reservoirs, including the cotton 
rat (Sigmodon hispidus)—associated with Black Creek Canal virus identified in south 
Florida (7); the rice rat (Orysomys palustris)—associated with Bayou virus in Louisi- 


ana (2); and the white-footed mouse (P /Jeucopus)—associated with a closely related 
variant of SNV in New York (5). 


FIGURE 1. Number of confirmed cases of hantavirus pulmonary syndrome recorded 


in the Hantavirus Pulmonary Syndrome Registry, by state of residence — United 
States, 1996* 





(_] 0 Cases @ 1-4 Cases 
W5-9Cases [ >10 Cases 


*identified during May 1993-April 1996. 
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This report describes the fourth reported instance of multiple cases of SNV- 
associated illness (3,6; CDC, unpublished data, 1994). In the investigation described in 
this report, it was not possible to distinguish whether the infections were acquired 
occupationally or within the home because the persons lived and worked in the same 
location. The low frequency of case clustering with SNV also is characteristic of the 
other principal form of hantaviral disease, hemorrhagic fever with renal syndrome, 
which occurs primarily in Europe and Asia (7). Cases of potential occupationally re- 
lated SNV infection have been recognized but are infrequent (8,9). Among the 131 
documented HPS cases in the United States, the exposures related to these cases oc- 
curred among grain farmers; an extension livestock specialist; field biologists; and 
agricultural, mill, construction, utility, and feedlot workers. In addition, in a 1994 study, 
antibody to SNV was detected in six of 528 mammalogists and rodent workers with 
varying degrees of rodent exposure in the United States (9 ). In contrast, no serologic 
evidence of infection was detected during a seroprevalence study of selected occupa- 
tional groups (e.g., farm workers, laborers, professionals, repairers, service industry 
workers, and technicians)* for which the primary jobs did not require rodent contact 
but whose work activities included potential contact with rodents and rodent excreta 
in the southwestern United States (8). 

Recommendations to reduce the risk for exposure to hantavirus include precau- 
tions for persons involved in activities associated with exposure to rodents, rodent 
excreta, and contaminated dust (70). Through the HPS registry, CDC in collaboration 
with other state health departments is reviewing the utility and impact of these risk- 
reduction measures during such activities and in related vocations. Collaborative re- 
porting by health-care providers and state health departments to the centralized sur- 
veillance system at CDC continues to be essential for characterizing the clinical 
spectrum of disease, refining the diagnostic criteria for HPS, identifying additional 
pathogenic hantaviruses and rodent hosts, and identifying additional risk factors for 
hantavirus infection. 
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World Health Organization Consultation on Public Health Issues 
Related to Bovine Spongiform Encephalopathy 
and the Emergence of a New Variant of Creutzfeldt-Jakob Disease 


At a World Health Organization (WHO) Consultation organized in Geneva on 
April 2-3, 1996, a group of international experts reviewed the public health issues re- 
lated to bovine spongiform encephalopathy (BSE) and the emergence of a new variant 
of Creutzfeldt-Jakob Disease (V-CJD), as officially reported by the United Kingdom on 
March 20, 1996. 

The Consultation made recommendations, based on the latest scientific informa- 
tion, to minimize transmission of BSE among animals and to reduce as completely as 
possible any exposure of humans to the BSE agent. 


FINDINGS 


Bovine Spongiform Encephalopathy 


BSE is a transmissible spongiform encephalopathy (TSE) in cattle, which was first 
identified in the United Kingdom in 1986. It is one of a group of similar degenerative 


diseases that occur in several animal species. Transmission of BSE to cattle appears to 
have occurred by contaminated meat and bone meal in concentrate feed, sheep or 
cattle being the original source. The United Kingdom is the only country with a high 
incidence of the disease, and the epidemic there appears to have been due mainly to 
recycling of affected bovine material back to cattle before the ruminant (cattle, sheep, 
and goats) feed ban in July 1988 took effect. There is no evidence of either maternal or 
horizontal transmission of BSE. 

The incidence of the disease is declining significantly in the United Kingdom, al- 
though the measures introduced have not thus far halted the epidemic. The world- 
wide distribution of BSE is not known precisely, but it has been reported at a much 
lower incidence than in the United Kingdom in native cattle in other European coun- 
tries. In these latter countries only part of the BSE cases could be related to consump- 
tion of feed that might have been contaminated with the BSE agent. 


Variant of Creutzfeldt-Jakob Disease 

The group reviewed the clinical and pathologic data from the 10 cases in the United 
Kingdom. The disease has occurred at younger ages than is usual for classical CJD 
and shows several clinical and pathologic differences. Based on findings in these 
10 cases, the group established a case definition to facilitate better surveillance, which 
is necessary to determine the incidence and distribution of this syndrome. 

The group concluded that there is no definite link between BSE and V-CJD but that 
circumstantial evidence suggests exposure to BSE may be the most likely explana- 
tion. Further research on both diseases is urgently required. 


Exposure to BSE has already been greatly reduced by measures taken in the United 
Kingdom. 





296 


Bovine Spongiform Encephalopathy — Continued 
RECOMMENDATIONS 


Bovine Spongiform Encephalopathy 


1. 


No part or product of any animal that has shown signs of TSE should enter any 
food chain, human or animal. All countries must ensure the slaughter and safe 
disposal of TSE-affected animals so that TSE infectivity cannot enter any food 
chain. All countries should review their rendering procedures to ensure that they 
effectively inactivate TSE agents. 


. All countries should establish continuous surveillance and compulsory notifica- 


tion for BSE according to recommendations established by the Office interna- 
tional des Epizooties in Paris. In the absence of surveillance data, the BSE status 
of a country must be considered as unknown. 


. Countries should not permit tissues that are likely to contain the BSE agent to 


enter any food chain, human or animal. 


. All countries should ban the use of ruminant tissues in ruminant feed. 
. With respect to specific products: 


e Tests on milk from BSE-infected animals have not shown any BSE infectivity, 
and there is evidence from other animal and human spongiform enceph- 
alopathies to suggest that milk will not transmit these diseases. Milk and milk 
products, even in countries with high incidence of BSE, are therefore consid- 
ered safe. 

Gelatin in the food chain is considered to be safe. The usually applied manu- 
facturing process has been demonstrated to significantly inactivate any 
residual infective activity that may have been present in source tissues. 


. With respect to medicinal products: 


¢ Removal and inactivation procedures contribute to the reduction of the risk of 
infection, but it must be recognized that the BSE agent is remarkably resistant 
to physico-chemical procedures that destroy the infectivity of common 
microorganisms. 
The importance of obtaining bovine materials destined for the pharmaceuti- 
cal industry only from countries that have a surveillance system in place and 
that report either no or only sporadic cases of BSE is reiterated. 
Measures recommended to national health authorities to minimize the risk of 
transmitting the agent causing BSE through medicinal products, in particular 
parenteral products, which were developed at a WHO Consultation in 1991 
(Bulletin of the World Health Organization 1992;70:183-90), continue to be 
generally applicable. 
It is recommended that these measures be reviewed and, if necessary, 
strengthened as more information become available. 


. Research on TSE should be promoted, especially on rapid diagnosis, agent char- 


acterization, and epidemiology of TSEs in humans and animals. 


Variant of Creutzfeldt-Jakob Disease 


. 


The full geographic distribution of V-CJD, although reported at present only in 
the United Kingdom, needs to be further investigated. 


2. While the most likely hypothesis at present for this newly recognized variant is 


exposure to the BSE agent, further data from scientific studies on these variant 
cases are urgently required. More monitoring and surveillance studies on all 


(Continued on page 303) 
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FIGURE |. Selected notifiable disease reports, comparison of 4-week totals ending 
April 6, 1996, with historical data — United States 


CASES CURRENT 
DISEASE DECREASE INCREASE 4 WEEKS 


Hepatitis A 1,354 

Hepatitis B 491 
Hepatitis, C/Non-A, Non-B 
Legionellosis 
Malaria 
Measles, Totai* 
Meningococcal Infections 
Mumps 
Pertussis 
Rabies, Animal 
Rubella 





t cee as 


0.03125 0.0625 0.125 025 05 1 
Ratio (Log Scale)" 


E33 Beyond Historical Limits 


*The large apparent decrease in the number of reported cases of measles (total) reflects dramatic 
fluctuations in the historical baseline. (Ratio [log scale] for week 14 measles [total] is 0.026623.) 

tRatio of current 4-week total to mean of 15 4-week totals (from previous, comparable, and 
subsequent 4-week periods for the past 5 years). The point where the hatched area begins is 
based on the mean and two standard deviations of these 4-week totals. 


TABLE |. Summary — cases of selected notifiable diseases, United States, 
cumulative, week ending April 6, 1996 (14th Week) 





Cum. 1996 





Anthrax - HIV infection, pediatric*$ 
i 16 Plague 
1 Poliomyelitis, paralytic! 

Congenital rubella syndrome - Psittacosis 

Cryptosporidiosis* 346 Rabies, human 

Diphtheria Rocky Mountain spotted fever (RMSF) 

Encephalitis: California* - Streptococcal toxic-shock syndrome* 
eastern equine* Syphilis, congenital** 
St. Louis* - Tetanus 
western equine* - Toxic-shock syndrome 

Hansen Disease Trichinosis 

Hantavirus pulmonary syndrome*t Typhoid fever 














*Not notifiable in all states. 
t Updated weekly from reports to the Division of Viral and Rickettsial Diseases, National Center for Infectious Diseases (NCID). 
* Updeted monthly to the Division of HIV/AIDS Prevention, National Center for Prevention Services (NCPS), last update 
larch 26, 1996. 
No suspected cases of polio reported for 1996. 
**Updated quarterly from reports to the Division of STD Prevention, NCPS. First quarter 1996 is not yet available. 
-: NO reported cases 
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TABLE Il. Cases of selected notifiable diseases, United States, weeks ending 
April 6, 1996, and April 8, 1995 (14th Week) 





Escherichia 
coli O157:H7 Hepatitis 
NETSS' | PHLIS’ Gonorrhea C/NA.NB 


. Cum. Cum. Cum. Cum. Cum. | Cum. 
Reporting Area 1996 1996 1996 1995 1996 1995 


UNITED STATES 69 72,301 859 1,106 
NEW ENGLAND 5 / 27 
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*Updated monthly to the Division of HIV/AIDS Prevention, National Center for Prevention Services, last update March 26, 1996. 
‘National Electronic Telecommunications System for Surveillance. 
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TABLE Il. (Cont’d.) Cases of selected notifiable diseases, United States, weeks ending 
April 6, 1996, and April 8, 1995 (14th Week) 
Lyme Syphilis 
Disease Malaria (Primary & S di 
Cum. | Cum. Cum. Cum. 
Reporting Area | 1996 | 1995 1996 1995 
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TABLE lil. Cases of selected notifiable diseases preventable by vaccination, 
United States, weeks ending April 6, 1996, and April 8, 1995 (14th Week) 


H. influenzae, Hepatitis (viral), by type Measles (Rubeols) 
invasive A = nported™ 
Cum. Cum. Cum. .y Cum. % Cum. 
Reporting Area 1996° 1995 1996 1996 ‘a 
UNITED STATES 379 1,851 2,368 
NEW ENGLAND 9 36 63 
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TABLE Ill. (Cont’d.) Cases of selected notifiable diseases preventable by vaccination, 
United States, weeks ending April 6, 1996, and April 8, 1995 (14th Week) 
Measles (Rubeola), contd. 
Total Mumps Pertussis Rubella 


Cum. Cum. Cum. Cum. Cum. Cum. 
Reporting Ares 1996 1995 1996] 1996 1995 1996] 1996 1995 


UNITED STATES 48 168 6 155 222 711 
NEW ENGLAND 5 3 
Mai 7 : 
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TABLE IV. Deaths in 121 U.S. cities,* week ending 
April 6, 1996 (14th Week) 


y Age (Years) Pad’ All Causes, By Age (Years) 
Reporting Area | +24] < Total} Reporting Area 
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“Mortality data in this table are voluntarily reported from 121 cities in the United States, most of which have populations of 100,000 or 


—, u! death is reported by the place of its occurrence and by the week that the death certificate was filed. Fetal deaths are not 
inciu 5 


'Pneumonia and influenza. 
SBecause of changes in reporting methods in these 3 Pennsylvania cities, these numbers are partial counts for the current week. Complete 
counts will be available in 4 to 6 weeks. 

Total includes unknown ages. 
U: Unavailable -: no reported cases 





Vol. 45 / No. 14 MMWR 303 


Bovine Spongiform Encephalopathy — Continued 


forms of CJD are required throughout the world, modeled on current European 
collaborative studies. 

. Exposure to BSE from beef and beef products has already been substantially 
reduced by the measures taken in the United Kingdom. Exposure to BSE is con- 
sidered lower in other countries. The group considered that implementation of 
their recommendations will ensure that any continuing risk of exposure to BSE 
in beef and beef products will be reduced to a minimum. 

As surveillance worldwide is increased for both BSE and V-CJD, more information 
will become available in the coming months. WHO will keep these developments un- 
der review and update the recommendations as appropriate. 

Adapted from Weekly Epidemiological Record 1996;71(no.15) (in press). Div of Viral and Rick- 
ettsial Diseases, National Center for Infectious Diseases, CDC. 

Editorial Note: In the United States, the U.S. Department of Agriculture (USDA) has 
conducted active surveillance for BSE in cattle since 1990 and has not detected any 
cases. Nonetheless, because of the concern that V-CJD in the United Kingdom might 
possibly be linked to BSE, additional safety measures are being instituted, including 
discontinuation of the use of ruminant tissue in ruminant feeds. 

CDC conducts surveillance for CJD through examination of death certificate data 
for U.S. residents for whom CJD was listed as one of the muitiple causes of death (7 ). 
Based on this surveillance, during 1979-1993, the annual incidence of CJD remained 
stable at approximately one case per million persons. In the United Kingdom, five of 
eight patients who died with V-CJD since May 1995 were aged <30 years; in compari- 
son, in the United States, CJD deaths in this age group remain extremely rare 
(<5 cases per billion per year). 

CDC is working with the Council of State and Territorial Epidemiologists to consider 
expansion of current CJD surveillance. On April 8, an interagency meeting including 
representatives from CDC, the National Institutes of Health, the Food and Drug Ad- 
ministration, USDA, and the U.S. Department of Defense was held to disseminate con- 
clusions from the WHO consultation and to coordinate preventive activities for BSE 
and CJD. CDC is working with its four established Emerging Infections Disease Pro- 
grams (Minnesota; Oregon; New Haven, Connecticut; and the San Francisco Bay area, 
California), the Georgia Department of Human Resources, and the Atlanta Metropoli- 
tan Active Surveillance Program to pilot enhanced surveillance efforts for CJD, includ- 
ing an active search for V-CJD as described in the United Kingdom (2). 
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